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mm^mik&m w jc & v % r mib*® tc ® b t ^ s ft y - z mm. mm y - 
* m^Sc t litrjiEiS $:^ut mm b t > tai a¥##s* w c & v * t mmmm \z m b 

f-f >*«fcfc&*ftfc»#©_t»c, tfrffittfcAy&tfJ^K^ftSftfc^-- h 
fijsB^- h*ft»0Ltlc, SifiBIUcA »J J: 3 ftfc4* 
- MMlSr^frM I S (Metal Insulator Semiconductor) h ^ y V 7. # £ 

&m mm & # t? <t e> fc mat, £ ft t v * * 

«W««pW 3 ft & v % 
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[ft ^ s ] i jc8B«<z>^##«*-e*o t. 
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(e) mm?- hmmm±K?- MtMitMi s v^yvy^^^m 
mm>f-vmmmt. ^i0i/yn>iftE fv^ymtm. ^2 

(d) Si, 

7#h'Jvy77^ S^^3 J: tf:n y ^ > ^&fl5JC J: U |$faH 1 <Z) 2/ U u 
(d2) A , ^-~>^$tifel5IHIIl©2/Uzi>m^fe«k^trffS2/Un>M 

H»#«l 2] (a) ^ffi$:ttsf^SS^*ftSlSi:, 

(d) Kf8B^®<De> H'Pte< iL%m^V-7.mmHwm Kb>f 

m 

(e) tffiH^- bmMm±ic?- MiwitMi s v?yv**it%& 

(a 1) l&fHXS (a) CD^IC, tm¥*tt£«<Z>tfT£*SIC # ^ -K*^* 
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(a 2) mm#$-m±izffi&tf*-mizttLxxLy*>rmii{&zm-t&m 
(a 3) 7* bvvy^7H&ffi&&z$^v?yynmz&>). mi#^-m 

> 

(a 5) ffrfHmi ©P^ngP^tCstfiami ©vx^RlC^lTxvf 

(a 6) tm*lffllfi»KfeJ:tft!r»^^-K&«LootWffi«l©^^JKS: 

(a 7) «rtB*Wjtt»Kfe*tf«rK^^-K±K:, ^fflif ictbtx^f > 

<fc»J. fuiBfgl<Dv;^]g©|&£^lc£^Ti^ K^*-^/RS:^t5II 
i: 

(b 1) buIHXS (b) ©ffctc, ffffB^P^tC iff 15-9- >f K^*-^/ffilc*fOTx 
«yf>^I1Rft&ttSSOG (Spin On Glass) £ , 

(b2) frffB S O G> SfffH^^-m^^^fufH«TO#K§:^LooffffHif-f 

(b3) mzsoG&£&wm#$-mz } f&2i-tz>j:m£ 

[0 0 0 1] 
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[0 0 0 2] 

^jgtf)MONOS (Metal Oxide Nitride Oxide Semiconductor) 

i(OMONOSl>7>^X^lt ^ftg^ 1 1 0 ft(Cj£f££ ;ft£ V - 
^f^l 1 1 s £J:tfKU-f yfiligcl lldi:, l 0±izmf&2fr 

£4*- h$fe^lSi 20i:, >f- h«IH 2 o_tic^$ti^^- h«§i 3 0 

[0 0 0 3] 

- tr©MONOS h7>^^C^nf*7A MftZfioWrS. *m 

ftmWii 1 0. ^f- Mil 3 o, y-xlfi 1 1 s F i^-f >«c 1 1 
1 dcD^-aNcig^^mjE^PPill-rsr i:(c J; syUn^^bJKi 2 2t£<7>#Jx. 
«Fl/^>If 1 1 1 d$Bcm^©«#CH 1 £ h^^^^itSo >fl/ 

[0 0 0 4] 

tfCH 1 & h^^^ , $tlTv^-5^^•^c^i, h^y ysnr^&v^i^cit^ 
i@«J±<Z)^fc £#im-r grille j: *^y-iz;wci tr>y h©ra$R#lB«S4xT 

[0 0 0 5] 

fcfc, 0 3 6&. Sft©03 5CMONOS h5^^4f"ei^3tlfe^#» 

tt^^u 1 0 i©±iB0T?&£. r©^»#g'S^^u 1 0 licasv^Ttt, y-x 
I«l 1 1 sfeiOtFH^Iii 1 1 d fc-^tfy-.x/Kiz-f 1 i# 

try hi»i:LT#ffiL, Mil 3 otfv- Fmtisxmm? z>o m 
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[0 0 0 6] 

03 7 33 J: #03 SteV^-f^l^, EI 3 6 KB L tc^nftte * * V lOKDiU 

^#»3&*3t©-< m*B?mm t mT*&& 0 03 7 *ey 1 o u-eii 

, llt5^'Jtjl/CLffl^V-^||(l 1 1 s Kl/>f >fgJgcl 1 1 

[0 0 0 7] 

— S3 8 ©^flfefctt;* *E U 10 1 Btit El 3 7*0l^ifll 4 0 
lc*BSfSgp#&3&Lfcv* 0 ^- Mtt»JK l 2 0 ^;b*^[6j{c33 

0 3 8 ®^$P$H£>1 ^ y 1 0 1 A, 10 1 B-ettV^ffltu MONO S h =y > ^ 
[0 0 0 8] 

l «fc -5 i: -r z> mm 

0 3 9tCj^f cfce>lC, ^n$&&*=£V 1 0 lffl^^E'JtJl/feSMONOS 

(0 3 5cdmonos h7>i?x^i:|Hiifflii"efeSA\ £*>ic-9--f 

commit) K&*)M.<te^tchhT*>. b^VZfZtlfemffiCHl<DMM-t2> 

*#e f i (Dm®M&mmizmtiz> 

[0 0 0 9] 

30DMONO S h ^ > # *C33 V^tt, >^ffcjj|g 12 2 tfJtf) K 

u-(ymmi i i diiceitifcH i & h^y^s-tt:££:tt-ei±&<, y-x 

mmi 1 1 sfijic=fo«#& h^y^^iirsr bn$«sm-e&2>o -ezn?, v-*/ 

h <Z)fM £ Z. h ifi «T|g £ j& S o 

[0 0 10] 

04 o©e>*.±ifflMONos h^>^x#«, y-x/ fu>t x^-eti-eti 
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dffllC h^yy$-&fc«#CH 1 Sbitl tmBL. V-*««l 1 1 sfC 
h7*;^3tfc«SrCH2Sb i t 2fc^lT^5. 
[0 0 1 1 ] 

yStlfcM^CH 1 0>§||S-rSS#E F 1 <Df% jjlZ «fc y, i^CH2(D h ^ >y y 
tftttfbtlZmHrtf&Z (04Otfi0ifCH2a) „ iot, 

[0 0 12] 

tf^ & Jl^i" -5 r i: Jc & s . 

[0013] 
[»ffl£#&t-<5 £«>©#©] 

IC £ V % T ftf IB*® fc ® L X £ *l V - * £ Iff IB V - * fl« ttl&SBflt & 

> «u ttrsa^ ® © e> *> 4> & < n % itfi a y - 7s mm n m m k u >r > mm t k m £ 
hmmm±iz. mmmizxv^ti^^izm^nr^- hmmz&tiM i 

S (Metal Insulator Semiconductor) h *y > % >L X., UgH^*— hJfilS 

&ti£oizMmzftT^2>¥mibmmT*&$> a 

[0014] 
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[0 0 15] 

^ 2 n & v n ¥ m turn » -s> o 

[0 0 16] 

»*^4^fH«©|g0^tt, ft#^l{ClB«©^#:^*^feoT, fufB^tt 
&K_h&ci±, |fi©v-xm fficoK W>«. ffico^— h$BJM& £ZJM&<£> 

o 

[0 0 17] 

[0 0 18] 

[0019] 

[0 0 2 0] 
[0 0 2 1] 
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[0 0 2 2] 

hit. i/v ny&t^ti/v ziymtmxm&,ztiz>¥mfommx&2> 0 

[0 0 2 3] 

> (b) ffim^mibmfavmmmmiz^v^yy&ffizm^TmzMm-t&jin 

(c) y-xmi{?Ki/^>M&MftAia'J, iiuia¥^««t 
(d) BrffH^®©o*>^^< ^fefrffHy-XM^c^ttfSHFl/^ 

mmzm&tzjint. (e) mie^- h^Mi-tc^- MiMitMi 
warn, isvnymm. &£t>\ mzvz/vnymitmvBjzmm zn^mm 

BXSbV, f-rfEXS (d) it. (d 1) tfffHmi«)i>Un>MKi3j;0BfffHi/ 

Affile j: ub&shui ©s/y n>^fbm^3J;^s&fH^y n>^ffcSiic/\ o #-x>^ 

£;6fe-rx;g£, (d2) A'^-^^^tifcf&iafgi <Di/V nyMtmiS&Tftitl 

misvnymtm*'?** n vxm^^x. mmv-xMm&zzf mm ku>t >m 

[0 0 2 4] 

, (b) mm^mi^mm<DmmmmK^v^y^m^m^xm^mm-t^xM 

a, (c) y-^IifeitFKW >««&*l«Wi£AK:J:y, «uiB¥##»i 

x^, (d) mmmffi<Do%&&<£&mmv-xmmtMmFisjym®}i 
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s h^yvxx&^m'rzjimt.&ffiZ-. un tatax^ (a) omz, mm 
¥mibmm<Dmmmmiz#$-mzj&f&-tz>j:mt.. (a 2) striae -jgi_tfc 

(a 3) 7* h U V 7^7 J&ffi&£T$3Lv?-y>f&ffi\Z& »J, ffjfB*^- 

jffi & j: t>*tff tan 1 <o v * v m iz a$ - - y y * m l x m 1 <d m n 3 z m w s 
i:, ( a 4 ) stfiam 1 (DMnmzm&?&mz¥mfomM<Dmmw\zm+frn 
mm^m^-t^Jimii. (a 5) Mtassi^iiimsftciitfafgicAv^Ktc^ 
LT^v^yymm'ftz^irzmmmmmzmito&tiJint., (a 6) tffia«r^ 
^Kfei^ftrfa^^-m^^bootrfiami <D^x>?mik^v*y>nz 

5S-r3X^£, (a 7) tffiaJiW««»BlfeJ:tJfffr»f ^-«E±»c, r©M#tc^f 

- zm-tzinzzv. mmmi<n^x?m<Dm£3ftiz&^xv>( pvTt-jimz 
. j&f&-tz>j:n£Z2%izffi^ mmnim (to iz&^x. mmmmmmm^^^ 
Fux-jimz-?*? tL-o-imnmzBf&is. <bn ttrtax^ (b 
) mmmizmmv^ Fv*-;mizttLx^vTyymiR&zm-tz> 

SOG (Spin On Glass) £tl#)&frX;gi:, (b2) gtffa SOG, ffffa^^- 

izm±z¥mfamm<Dm%ijjmx&z 0 

[0 0 2 5] 

<^momm 1 > 

imtfmffi&^£i,xBzmti&oizmmzfttz.M&(DMONo s h^>^^ 

[0 0 2 6] 

Hi tt> #|y&<Z>^«Uc^S¥^#^S<2^;i3MONO S b^yV^ZZm 
irmx&Z* m 1 iZm-T J: o IZ. r©MONOSh7>^X^H i/Ua>S« 

^(D^mi^mmi i o^zm^ntz.^-7.mm 1 1 1 s&i:t>*Kw>«i 
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11 d£, ^mftm&l 1 0±{C^Stlfey- hiill 2 0 fc, ^-h«5* 
Hi 2 0±iC7gfft<**lfc4*- Mil 3 0i:?:ii5 o r<Z) ^^^_ |x$g|gj}g|i 
2 0 U 3 >H-ftBt 12 1. >S-fbK 1 2 2 U 3 1 

[0 0 2 7] 

ST, #mfc<D?g«Ucfcv^tt, f *ftSS i i o ©*]|o ^ y - l 

i i s as*** ymmi 1 1 dK<o^-v*;i/as^ic, iTRi^nusnt 

V>£ 0 htfiMl 2 0 iS&Tf?- Mil 3 Ott, ^"TtlfcJfcTRl 

KX*)&tl£oKB&2tiT^Z> 0 fit, J"Ja>SftRl 2 2®^, ?»T 

, CH 2 £#«TffifcHl ££t>lg2<Dm#m#g|5£ LT#|gi-^„ 

[0 0 2 8] 

1 3 o^A*;jitj<fc^icm^s*iTJ3*i«, hi ommuwrnzmfficn 1 & h 

Mio^gTRi ft(Dgp#l 3 0 aLtfii/-jlF<Dnm*mt~ir 0 

[0 0 2 9] 

mono s b^>^^^Jc^n^^A»r#feJ:t>V u-*«rf£ 
>f- Mil 3 o fcMAtfo [V] ^3 [V] £^ofc@£«##^;itk*iS. 
rtlfCfc »J, HI ©«#fiM$8P<Z)«^CH 1 ©SlSf S«#E F 1 ©^#^2 

[0 0 3 0] 

i fciaiScDMONo s zmm. f^fltl 1 0±|CMI, 0 3 

6-03 8<D£?iz7i'4Wzmm-t nit. mmot^v-biifr &fc**#iatt 
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[0 0 3 1 ] 

*=EV-£)l£LT. I0MONOS h ^> $ \Z^U A|frf££ JclM 1/ 
-xS&f^Srfreil&^tt, 0 3 5 IZ^isfeCD tmmKVT, 1 10, 

- hMl 3 0, V-^iil 1 1 s fej:tf Kl/>f >1H*1 1 1 d jg?3 
fcSJE&Wfln*££fclC<kytfAtf,fcv* 0 fcfc, V-^fil 1 1 sfc«fctf KU 
4 >mm 1 1 1 d ©«ffiS»5tt^tti: U ^- h«« 1 3 0 1 1 0 

fetfCH 1, CH2 S:-fSbTy- Mil 3 0 &C 51 < ZL #»TtiTf* »J 

, -i£m3kmz<mmt.tez><, h7>y^*ssfcHi, cH2ii«^-jc 

[0 0 3 2] 

y-^IItl 1 1 s fcitfKW 1 1 1 dratCitTR 1 tfj&fti£ 

[0 0 3 3] 

<H^©^ffi2> 

[0 0 3 4] 

£i\ 02 izm^£olz. ^iftifiiioiic, 7*M/^h^>>U3> 

[0 0 3 5] 

7t h l/i?^ h^(D7X^ 2 0 2 MIX, LDD (Lightly Doped Drain) 
mmi 1 1 s a, 1 1 1 d a ^^WAI P 1 JCj; U> 1 ftJCfcV* 

Titm&CffiL£&ttfC, IHNfltCJIITR 1 *mti&o\ZhTT&m-? &o 
mmiZLXLDDmm lllsa, llldaiU tIIS©^|i|ittA5:ffo 
T, V-*«l 1 1 s >MJUc 1 1 1 d &MtS. 
[0 0 3 6] 
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?- MMURRl 2 0 1*, J/U 3>^ffcJ3^1 2 1, i/'J n>iftll 2 2, 

o 

[0 0 3 7] 

f J&t)^, i/yn>iftll 2 1 fccfctfS/ U 3>^bMl 2 2 Sr^L^fe 
SB^, 7 * h U V ^ 7 J &ffi& «fc x y ^ > ^&A51C J: U i/ U 3 >HfbJ« 1 
2 1 fc«fctf£/D 2 2 IC* — f tt, 

SftfeS/U 2 1 fcJrtfS/U 2 2 i: bTfflV^ 

, \f-XW®l 1 1 s jSitFKW 1 1 d ftlC, Jjl^ltMcl 4 0 £ 

WAKLOCOS (LOCal Oxidation of Silicon) SS^JCJ: *J JgJsR'T &. fit 

, ¥«M*«Si-L©£iBic$/y =2>HMfcfl|i 2 3 Mts. 

[0 0 3 8] 

r- Niiii 2 3_tjcy- h«®i 3 o zmtft-tnix. mm^mm 

1 tCfcV^^UfcMONO S 
[0 0 3 9] 

S/U 3>H-fbK 12 1 2/U n^SMfemi 2 2 £ UTMv>T 

[0 0 4 0] 

*^aS<Z)^JBJC«^Ttt, LDDfl^cl 1 1 s a, 1 1 1 d a©0j&£ 

ftfcffofc^, y-x«gci 1 1 s sit* kh 1 1 dzmm-tzmi!? 

{Co v^ML£o 
[0 0 4 1 ] 

b**u y-^fli l l sfej:r>'Ki/>f>fJgci i i d©Ms:> ldd 

fi«lllsa, llldaC^MrottSK 

13 ttlE#2 0 0 2-3 0 5 4 5 5 5 
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[0 0 4 2] 

^(Dm^K-lt, ¥##S«1 1 0±iC7* h hf©7^^?:Mbt, 
[0 0 4 3] 

(/h$<-r-g>) o -e©^ ^i^&a^tot, ttmwi&mm<DLD 

[0 0 4 4] 

3© ie>(ci-ti^ y-^Mi i i sfeitFKi/^f^iii i i a<DW-f&& 

JC, LDDIil llsa, llld a.<DMf&tfftZ-Z>. 
[0 0 4 5] 

?6}&<Z)#-£-£|SPBI, LDDflligcl llsa, llld a ©T^^fC^ 

y-^«i 1 1 s s^rFFy-f ymmi 1 1 d s:^-r«>^©ffi© 

MilL/Tfi, RE LACS (Resolution Enhancement Lithography Assisted by 
Chemical Shrink) &fl5£ffJM L £*l<5 (RELACSgiCo^ 
Ttt> :£SR "O.ljttm Level Contact Hole Pattern Formation with KrF Lithogr 
aphy by Resolution Enhancement Lithography Assisted by Chemical Shrink ( 
RELACS) " T.Toyoshima et al . , I EDM 1998, p. 333 Jig tf) 3 £. ) „ 
[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 
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iCDJ^tC-rtltf, LDDfil 1 1 s a, 1 1 1 d a ®^^(C, V-*flg 
^cl 1 1 sfeJ:t;KU^>itl 1 1 d©f^^U5„ 
[0 0 4 9] 

Ti&^M »; iciiffl L T ^ £ *m £ <B x y > ^38iRJt*i«fflt|jSl? # -5 M$4T* & 

^„ 

[0 0 5 0] 

Z:*i*>©*m&J8^T, V-XiSll 1 1 s fcJrtFK W 1 1 dtf>?£ 

J&ffcJC, LDDlSlllsa, 1 1 1 daCMSff^S^ICtt, >>a.U>^ 
l§»C^ffixy^>^S:aiM-rtltf J:V^ 0 j£lC, LDDI«1 1 1 s a, 

1 1 1 d aCDTg&tfclC, lis fc<fctf Kl^>f 1 1 dCO^fig 

[0 0 5 1] 

[0 0 5 2] 

*HJg(D^ffi{CSVNTtt. 04 IC^Lfccfc-MCS/U 2 2 £ 

[0 0 5 3] 

jgfSU itil:;^-->^btY^^i:U l^il«i4 o^locos 

[0 0 5 4] 

T'ttfcV^ iot, ^^{Hfl^l 4 0 1 1 0 fcffl^ 

U f©l«{:lTRll:MLttJ:K 
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[0 0 5 5] 

MIT. WI1 2 0 4K7»U 2 2 $r^^H«l 4 0 

^ jeR JS ® v x ? £ L T m v * ti if. M$k & W 3 £ v ^ e» * rjj& # & -5 o 

[0 0 5 6] 

o 

[0 0 5 7] 

£ "f , ¥^#:*Rl l 0 ±iz#$-m (iiSi/'Jn^lfCl) 2 0 3 W 
U fffl±{:$^{C3?^-l2O3iC)SfLtX7f>yi|{ttl:ttl»^10-7 
- x^BI (Wz-lZisV -nymtrnd 2 0 4 (EI 5) „ 0 5 ~EI 1 

3 {C£vm:^ -12 0 3 CZ)4f-5HC (12 0) H MfS L T V^ £ © H^©^ 
7C^T*r;fte>cD®£Mv^£i&-e&>J> ;fc!i;&£tf>7£JffifC;J3V^W: (12 0 

[0 0 5 8] 

#ac, 7tM/^h 2 0 5 ^ML, 3tltC/^^-- >^$:^f oT^gPBlSO 
P2£lS:tt£ (06) a fit, ^^-i2 0 3^3i^l©7^^l2 0 4{: 

&CMnW7£f&3*l.g> (EI7) 3 
[0 0 5 9] 

^V>T, 7* h 1/^^ h 2 0 5 5:^*1, «AR 1 ©P^P^tCitBfS^i 

famuli i o ©Affile m^mmm 1 4 0 &m«Locos^i:j: u^-r 

£ (08) „ f LT, $l©77,7l2 0 4}C^lTX>yf>yMffil:ttS 
MfMftfe^lSI («il^'J3>|ftl) 150^, ¥*S#«S1 1 0±<D£Wlzm 
Efcl/T. fffl^I$:CMP (Chemical Mechanical Polishing) "effJgb, Hi 
07X^l2O4 5:ia}$t5o rtUCi'J. SUgiMfill 5 O^M^ScAR 1 CD 

upguwicti^^^tis 09) o fit, ^v*y?m%i^.itmmi,T. mm 
mmmi 5 o&j:<>*^-bi2 0 3 ^i^oii ct)tx?bi2 0 4 %x^> 
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^fcj: UBfrasT* (HI 0) . 
[0 0 6 0] 

?*iC, Jf|ff|ft*|J|l 5 0££tf*SHBI2 0 3±fC, 3tf>M#{C*f It x y * 

{CX y *v V ZiHZ J: mi<7)-?XVm2 0 4<Z)|^aSg|J^{C^^T-9- 

-f F9*-M2 0 6 S^tS (HI 1) o 
[0 0 6 1] 

•eit, imill 5 0 fc.fctfiM F*#-;t/J8l2 0 6 m^looi 
y^^&tfVV iTRUMtS (HI 2). ^-OD^, 8IT R 1 falC+M K 
^*-M2 0 6 IZM lTX>yf>^t?:tt5 SOG (Spin On Glass) 
2 0 7 (HI 3) . 

[0 0 6 2] 

MVxT, X«yf >^Mtt^MbT, SOG2 0 7, # ^ -R 2 0 3 £ <fc 
imil 5 0 ^L^o^ Ktf*-;i/ffll2 0 6 Sxy^>yjCj:»J|8i*'t 
■§>o ^bT, SOG?:^t5 (HI 4) „ SOG(t !»iftS^|jiaftfc 

U n >MKfCi:b^T x »y > ^$&K#5^ £ ^ ? #tt£;f It v^„ J: o X 
, SOG^S^Srilt', AniKt^BIl 5 0£J:Z>*^-]g|2 0 3 ^L^oS 
OG 2 0 7 £W&Bfc*-f .6cifc#RrtB-e&&a 

[0 0 6 3] 

rtuc J: l OlcSTR l tfM$ l -2ntz.Wimtte2><DX. Z\(D%k 
[0 0 6 4] 

*HJ6©^JKK:J:ti«, JVnMIXl 5 0 33J:aHJ->f h^*-;H2 0 6 £v 

X^tloofTRl t^F^f-M2 0 6, SOG2 0 

7 ££0^-1812 0 3 iot if^tf^l 4 0 Mlfet 
(C^TR 1 S^tSit*?T§5. 
[0 0 6 5] 

<IMtCD3^«l4> 
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ill 2 0©^1TR 1 fCAU&A,£SP#tCte, mffi&&Bf=.Z>i<<V ziy^t 
Ml 2 2tfBf&£tl&^mm(DMON O S h7>^^?:fiS^itTl) 

So 

[0 0 6 6] 

Ell 5(i, *HI©^liC§5f i*M©f iSMO N O S 
^tBt^5„ 0 1 5 (Cat-T i ^ {C, 3©MONO S ^*#iC£VxTte. 
ITR1 |*f{Ctt>f- hlfe^l 2 0#^J&3*lT, -£(Z)fS;bUtC§r£&^- 

[0 0 6 7] 

wmfrzisv^ymtmi 2 2&mj&znx^f£vn\x. itr ias#©^- h 

tttlilgl 2 4©j&J?&?*< , *-&;rfctfT?#.6. iot, SIT R 1 aMHCfctt**- 
[0 0 6 8] 

01 6{C^tJ;e)lC, ¥##«£1 1 0±{C, V-*«c2 lis. F 

v^ymm2 lid, ;f- hifiiii 2 5. >f- hmM2 3 0. 

*-^K5il2 3 1 £ffi©M I S F5>>^X# t>7£f&£ ;ftT £*Ui, EI 1 

5 (Dfr^^^- hmmm 1 2 4 ©fst> y >f- m^bi 1 2 5 r 1 wtc 

[0 0 6 9] 

mill 1 0 _h(cf£<z>M i s b^yvxxtfi&j&ztiTisniX. MONO 
s y^yyy.% ^mx\t^^) ^;vizm^. m&Mi s h^yvxzzmmmm 

CAfiJ&iil^CfflV^S/^AL S I (Large Scale Integration) iibtMf 
[0 0 7 0] 

fit, fltoDMi s v^yv^zw- hmmmi 2 5 ^itr 1 mzm&is 

Xmi&i- MONOS h ^ > # <Z>^ - hiMMCD ? *>?f T R 1 fCA 
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[0 0 7 1] 
[0 0 7 2] 

£T> Hi HZm? <fc3lc, iTRi©iK2ot»lii l o±i; 
» J/'j3>lftRl2 1, i/'J3>gfl:Ii2 2, £<fctft/U 3>B*ffc)R&JElC 
til, ^-MfiiI1 2 0 5:MtSo -eit, ^- h*ft»ffl|l 2 0±tC7* 
h l/i?* 2 0 8 SrJgfftU riXJCBBPaUO P 3 &t8W5„ 

[0 0 7 3] 

fit, 4*- MKiRl 2 0CD^B8nffl$OP 3tcsmt 6«S^S%i»;f> 
^boo, U*f£3i'y^>^tcj:y^#fli3E*l 1 OCSICfTRUMt 

&{C j: P 2 &ffe> (018) „ fcfc, L £ V^mffi©«^*P^lC 

iot> *M#f&AI P 2 &^e>A^*e>^S:^-ttiliJ:v% 0 
[0 0 7 4] 

#ac mT r i ttizffit=.&>f- hmmm 124 cm 1 9 ) = h 

&£vn£RTOv£ : Rapid Thermal Oxidation Method) ^^fS'ttUt J: 
[0 0 7 5] 

®2 0tC^-TJ;e>lC, 7# b l/i?^ h^©7^^ 2 0 2 &^bt, 
LDDfil 1 1 s a, 1 1 1 d a £ A I P 1 fCJ: »J, ^#ftS«lfi 

tcas^T^iiricMLfc&itfc:. jPa^icaiTR 1 *&ti&$\zLx&&~rz> a z*. 

«lTLDDlil 1 1 s a, 111 d a <k »J %iS^g A 
^Ifot, V-^I«1 1 1 s feJ:CfFl/>f>««l 1 1 d fc^fSo 
[0 0 7 6] 

-e©lfe, 7^^2 0 2 fcBfoSLT^*- h MIAMI 2 0±{C>f- Mil 30$: 
^-r4l(i, HI 5(C^fMONOS h7>y^3?§:^t5li:^t'§5o 
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[0 0 7 7] 

'JJ/'Ja^tftRi 2 1 ^itfi/'jnvifbii 2 2 tntMhTte 

2 2 fcbt/SV^, if^llll 4 O^itfLOCOS^ia'J 

7g/*LTfctttf <fcv^ 3g^«t««i 4 0©^Salcy~xM«ci l l s 
6J:tfKI/>f >ffi^c 1 1 1 d S^fiJcbTfeVATfe.fcV^ 
[0 0 7 8] 

SI 6C^tMONO S &»3tf «iKBl 

8©SI8ft{cy- hJfiliKl 2 5 S^fr^Sl 1 0±©^®iC^L, *<D& 
, V-^/KU>f>©^S:lT, >f-hfil 3 0, 2 3 0^-o©/^-i 

[0 0 7 9] 

[0 0 8 0] 

<Hl0fl6> 

[0 0 8 1] 

*m&mmi 1 o_tic*/y n^BHt&i 2 ifcj:^i"jn>i{tii 2 

2Mt5. *<Z>«, S/U 3>MtJ^l 2 2_ttC7# hUS?* h^<Z)v;** 2 
0 9 3*?#«K«1 4 0 fc^Jifc*Slg«#Wn^SJ:e>|iBn8|SOP4 

5:7^^ 2 0 9 tC^WS (B2 1) „ 
[0 0 8 2] 

7^^209 zm^xmnmo P 4 ic*ffl?-*$/y a>Hfl;Bli 2 1 
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nymitmi 2 2 IkJLyj-yViz «fc y»*U 0 9 fcfi&fe-rs 

c f IT, ^M^&AI P 3 (0 2 2) , 1 1 0ftlCV-X|g 

«llls b fc<fctf KU>f 1 1 d b Itl&fo-tZo 

[0 0 8 3] 

»v\T, i/U3>tftIl 2 l »J:tfS/ U nymtmi 2 2 ^vx^JibTffl 

<^t, y-x«i 1 1 s b«<fctfKi/>r ymmi 1 1 d bp^fc, m^mmm 

UO&iAtfLOCOSS^CkUMtl. (023) o ^(7)^, J/V3>g 
ffcKl 2 2;J3J:tfJ|*?3llt««l 4 0 h Ui/'X h^OVX? 
JfcU itltcBBPSISOP 5 (02 4) „ 

[0 0 8 4] 

#ctc, 2 l fcj:tfS/y nymtWk l 2 2 tf>e> *>H§nSI$o P 5 

JCltffl'tsas^SrtjXy^^^Loo, M#4£:n^>yiCJ:»J¥^flc*&l 1 
0©*®{C^TR 1 S^fS. ^l/t, 7X^2 10&i£U i&HTf&JUi 
^^^;i/^{C^to0^A^(CJ: W««ftAI P 2 (02 5) 0 U£ 

Va 0 02 5tt, 02 4 ^©i^AR 2 ^^IfctOOTfeS. 

[0 0 8 5] 

-e©fi, i o±©^®}c, fmutmmz&vi/vziymfcmi 2 

3£J:1>*1 2 4 ZMf&l, (02 6) , 4*- hfl&gj&l 2 3£<fctf 1 2 4_tlC>5f- 
Mil3 0 WtS D Zl<Z)J:-3{C-rtl«, 01 5(3tMONOS 
X# £$£ti-T£r 016lC^tMONOSh5>^dfS8l 
3tfSS#tCtt, #I/U£02 6tC^V^TS/U a^SftlRl 2 3^J:t>*l 2 4 CDfS 
*>»J JC, ftfi©M I S hiill 2 5 fcJgJ&LTfc «fcV%. 

[0 0 8 6] 

&i/vnymtmi 2 2 ^7,9 nLxm^xm^mnmi 4 0 s^ts© 

T*, ffifclZ*?X91&&,'?2>Z.}ite<m?'ftMm®l 4 0 hMtm 120© 

[0 0 8 7] 
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[0 0 8 8] 

<mm<Dmm7> 

ltl£CD^ffi3 iC^T^£*l7c0 5~0 1 3 O KTtH 

05-01 3\Z&^X. #S.-m2 0 3 IZttfr^Xtf- hftfiJSIgl 2 0#^£ 

tiX^Z^OiUTZ, 

[0 0 8 9] 

t-r, ¥#*«*iio±fc, s/y nymimi 2 1, i/yn>MH2 2 

t, f <z>±tc£ p>tci/u a^iitii 2 3 izMLx^v^y^mmn^m-t^ 
i©^^i («*.tfs/y 3>sfbfflt) 2 0 4 & (H5). 

[0 0 9 0] 

P 2 (0 6) o fit, f- Mill 2 0 33<fctfSll 07^^12 0 

r 1 izmnmtfmmztiz (07) „ 

[0 0 9 1] 

1 0 (Dmmizm^frmmm 1 4 0 6M;U;£Locos^jcj:»mj$-t 

S (08) 0 fit, mi <D^X?m2 0 4 lC^UTXy^>^jg^ttS:^-rS 
JirattJftIK (m^ltt/Vnymitm) 1506, ¥##£*i l 0±©£ffifC7£ 
^lt, ffflSIICMP (Chemical Mechanical Polishing) tfib, f 1 
©V7x^l2 0 4 &IffiSt5c Z-tltCJ:*;, IMIfiiil 5O*WAR10 
MP«WtC*«>a*n* (09) . fit, x^^iglR'ft&ffJMlT, WR 
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mmmi 5 0 hmmmi 2 0 ^^o$i^^i2 0 4 si*; 

*y Fizzy (Hfio) □ 

[0 0 9 2] 

mz, mmmmmi 5 o&&&*/v nywtimi 2 3±ic, r^^c^ur 

V\f9*>r K^^-;i/i2 0 6 &^t5 (Hi 1) . 
[0 0 9 3] 

fbT, AIBIIBfl(Rl 5 osiW K^*-;H2 0 6 m^l^i 
y^>y&frv\ ITRlMtS (EH 2) . *<z>tfc, |TRl folz*)-4 K 
•>*-^2 0 6 Cf Iti^f S OG 2 0 7 &*I«>&tf ( 

013). 

[0 0 9 4] 

«V*T, X^f^^Ilitt^^lT, SOG2 0 7, ^-h|ft»Rl20fe 
<tt;i^iill 5 0 ££§Loo-9--f K-?*-M2 0 6 £x >y ^ > V\Z J: »J fife 
£^3 D fit, SOGS^fS. r©tl?:^t©«2 7t$,5 0 r*UC 
«fc»J¥##3S*l 1 OtC^TR 1 fc«i:tf>7*- hMl 2 OtfJg/aSftfcttJKfc 

\z&& ¥m<*mn *mM* & z n #«rtB n&2> 0 

[0 0 9 5] 

*mM<D&miz£n\z, mmmmmi 5 o&zwj K7>f-M2 06^7 

X^^tooiTRUMU t>fK9*-M8 2 0 6, SOG20 

7£|&£1-& 0 iot, if^illtl 4 0 MlfetiCiTR 1 

[0 0 9 6] 

<**©^Mi8> 

£13 1 2 0 © e> *>3i 1 £ <fc t>*H 2 ©S^jMWfcS 2/ U 3 12 2*\ V 

-*0I^cl 1 1 s Kl"f 1 1 d±T?jfc«UT^5«3g©MONO 
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[0 0 9 7] 

B-?mV$>Z> 0 02 8lZm? ie>iC, ^©MONO S h^>^X#{C;j3^T&, 
2 2feJ:^©±©i/'Jn>iffil 2 3#y-^Iig(l 1 1 
s £J:l>*KU-f >llltl 1 1 d _b-»3§9LTV^ 0 -£cDftfitf>«f£«III 1 5fC^L 
fcMONOS h7>^^^tii©fe^ mB££#ll&t-£o 
[0 0 9 8] 

dtf)i:-Mc, S/'J nymtmi 2 2#y-^I«l l 1 s £ £tf K l/>f >fg«c 
111 d±T*«LT£*U;£, ^fflMONOS h ^ > S^X # 7»i^ bttl©^ 

U 2 1 IMt^i^T^ott, ^^'J-fe;i/^^{C|gl JSJ:^ 

2CD*#^aP^iie#Stl-g>o iot. ^"JWIt'tiCHl, CH2 0D^ 

[0 0 9 9] 

^'Jt^itCf 1 ^3J:0H2c7)«##^gi5$:^bTJ3< 3ilT% IfCH 

i, ch 2(D®mmm : &mmicmfe-tz>z.£.tfnim£&z>a ^tucj:*;, mon 

[0100] 

®2 gic^-r^ejtc, n 1 &&tfm2(DmMuwmt=.&i/v nymitm 
- i 2 2(o»^i:(t mmtfrzmommm (Hi«->'jn>i«) 1 2 e 
wj&&ztiT^x%&^o -tilery, y- Mil 3 o#>>y n>^^j^i 2 

2C0HM^fC^-e^LTVNS^-e$>oT^. i/'Jn>Iftlil 2 2{C«# 
3*l£«#CH 1, CH2M- hS^Sl 3 0\%lZ&m~?Z>Z.£$:ffi±T*gZ> a 
[0101] 
<HM©»9> 

[0102] 
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it, m i 7~ei 1 9 (c^-rx^&^f e>„ 03 oic^-t^ic ^^-h 

l/i/'Xbf©7X^ 2 0 2 Wbt> LDDiilllsa, llldafflf 
^M$:MP-r-5o fit, ^Pb7tg|5^(Z)S/Un>mfblKl 2 3 £ J: t>* <J n 
2 2£x*/^>^cj:U|&£U m^^BP^V-^M^^i^KV 

4 y mw± x mm * z> £ o \z -r & o 

[0103] 

ZKDiL 7^^ 2 0 2 ^bfei^^M^AI P 1 5:fxo T L D Dfi 1 1 
lsa, lllda £ = Z\V>^ M^iZ h X L D D«« 1 1 1 s a, 1 

1 ldai(JtilIg©^«iftAH!ot, y-xMJUci 1 1 sfc^O'Kl/^ 
>M^cl 1 1 d Sr^-T -2>o 
[0 10 4] 

* ©«, 2 0 2 SriSlty- Mfeill 2 0_h(C^- Mil 3 0$: 

7£?f£-f*u£, 02 8{;^tMONOs b^yvx* 53 £#T?££ 0 

[0 10 5] 

02 9 (C^t"MONO S £§g^Si§ilrlCk);, 
I^CD^CM^fMft^ToT, *^M5££>>U zr>^ffc]8li 2 2(DW 
^tcrti^Me>l6^l 2 6 ZMf&irtUZJ:^, 
[0 10 6] 

LDDffiV-^/KU^ y<DMm<D9c&iZ'D^TiZ. mM(£>Mn2 
lZ&\,^xmmLf=.£^ iZ, V^tlT'&oT*; J:<^o 
[0 10 7] 

<mm<DMn i o > . 

[0 10 8] 

0 3 lit, ^l©^I{C#S^itt©iiSMONO s Y^y VT.* £ 
^fgtfeSo 03 1 lZjjk~?£?lZ, ^©MONOSh7>^^C^^t», 
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1TR KD±%5®&&tfmU(Dft®ftCR 1, C R 2 P>;ftT Vn6 0 ^<Z)tf& 

©i^ttHKC^bfeMONOS h5>>^*# £|0j$l<2)£#), ^H^^r^l^-r So 
[0109] 

r©J:9lC, |TR 1 <D±3%$l>jS&T$1&m(Z>ftBftC R 1 , C R 2 i=>;ft 
[0 110] 

<mm(Dmm 1 1 > 

[0111] 

IT, H2 lC*t-rX;g:MTV\ SITR 1 $:^#^«1 1 Op^fC^-T^o Z\(D 

03 2(c^i-j:e){c, itr i <DmmzM%.i£isv zjymitm^frbftzm 

o 

[0 112] 

fSo ZltliCJ:^, Ef3 3 fC^i^C, $|T R 1 (DiiiMfe £ £>*l£g|5<Z>:ftg|5# 
CR1, CR2#*l#>e>*l<5o i©ffe, mM<DMM2 tl^f {Clt03^©I 
^fi^^tf, 03 l c^tMONOS N7>i?^3f?:Slt§3i:^TiS 0 

[0 113] 
<IiiSfe£>0«l 1 2 > 

mz, *svnymtmz^&mmM&%:nm-£~fiz, t/vay^m^nr^m 

V> K*y h Zm-tZ?- hiil^iStS^^t^©T'l)l. 0 
[0114] 

isVnymikWkmz*yVziy<b\Zy SfcT^f Z>&m&. Mz.it "Si-Dot Non 
-Volatile Memory Device" J.De Blauwe et al . .Extended Abstracts of the 20 
01 International Conference on Solid State Devices and Materials, Tokyo, 2 
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[0 115] 

EI 3 4 «*mfi©^«l{C#S^^fl|©fl|^SM I S 

m.v>>f- vmmwk (mms/v^ymwBO 2 2o\zmnztiT^z>z\numz 

[0 116] 

2 2cf© Z1<Z) h7>y^fitti"J 2 2 ft© 
[0 117] 

*/ u n > k * h d t <z>m&it. mm&tf&z zt^^b^v t/v^y 

Ml 2 2©<fc5fcm;J3J:tfj£2©mra#f#ffi## r - hftfittKl 2 0 foXM 
[0 118] 

S/U =r> K?r b<Dftt>*)lZ, i/ U ^> U u^gfrffc&ftiC K*; 

htMtSW, «^«4#IW¥5 - 7 5 1 3 3#<k#fCfB«£*lT^3 ( 

mmmi 2 oftx&m-rzmx&zm&izit^T. l ,tyjg 

[0119] 
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<mmm> 

mt&ommi 2tcm*T{i, mm<D&m 1 K^n^^f- vmmwki 2 oav v 
vnytfciti/vziymitmwv h d t it^timmmmof- bmmm 2 20 

2 0 ±i©m®fi2~i 1 ©^Tic^vNT^f- hmmwk 120 icsmb 

[0 12 0] 

f&t*nT^z>w&-v2btaz. ^m(Dmm<Dmm 1 ~ 1 2£^jai-sz:i:#Hrfg 

[0121] 

m&mi izmm^miz <fc Mish^y^^^c^^t, y-hsstf 

t> , m2(Z)«#^Bl5^5:^t^J:■^){C^$4^TV^§ 0 J;oT, ^lOfMi 
«#<7)^-t^*#©I^#^||2c7)S#^g|5ic^,3>3i:^^<, x^r-U y if 

#&V*. iot, S h^^^^^&^^tt^^U ©^U-feJl/JCJUB 

* wst & <fc xs k u -f > «c ra tc^^ $ *i t v % & © -e ^ * ;i/ # * ^ < 

[0 12 2] 

> 111 fc<fctft|2©«#^f£8IShti, $/U3>SffcJK©^^«S:#5tf, K^lzM 



2002-3054555 



#2002—182441 

nos v^yVTs* •vmm'Z £ 6 . 

[0123] 
[0124] 

Si/^fALSI (Large Scale Integration) £ btf^t 5 » £ # 
[0 12 5] 

, HI ^J:tJ ? m2a)«#^gPtt^$tlT, fro, i®MISh7>yx^(D 

&-mnmmmmm*m®&imm -t z> z. n # «rtg n & & . 

[0 12 6] 

o 

[0 12 7] 
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[0128] 
[0129] 

m^ms^mmnmrnz^tnt. mi js^zfmzvmffiumw^. ?-hmn 
m\%izmmmm.z nt=. ht^^. <tor, i£i &j:tm2<?)m##j#w>f 

[0 13 0] 

m&m 1 0 icfH«(Z)^0^{c «fc , K ? h tt, S/ U a > * fc li y n y ^ffcffll 

[0131] 

Sr^tJ^-Mfilitt&^-rs. iot, »#3C1 CMfcB IBS* 
53i:^t5. ^- hJfilftKtt, fill a>m-ftm, isVnymt 

^ 1 C#5f #^gS:MO N O S h 7 > i?^ ^ t'llit t £<btC, 
(d) tt, 1 a^Bft-fbKfeJJlJfS/y nygftlK&v 

£X3S (d2) ioT, i^IIi?:, SrfelCT^^^-rsr^ 
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[0 13 2] 

Mf$£l 2{CfB«0|§H^(Cj:tl«, (b) tC^VNT, JVISflfim^J:^ 

^F^*-Mm^i:l/OoiMU U->f Ktf *-;i/JK» so 

[0®tf)ff8#&t&BJ!] 

[0 1 ] mmamm i tc^£¥#fti§S£^i-0-e&s o 

[a 3 ] 2 izffiz¥mi*mw<Dmi!k%mitm-tmx*&2> 0 

[05] 3 iz&z^mftmuvmm^mzm-tmT'&z* 

[07] mm&mms fc&z^mfcmmnm&xmzB-tmx'&z, 

[0 8] H«g©^fl8 3{c««^#«cg1B©3S5i^«gS:^i-Hl?&«. 
[0 9] ^<0^JB3^#S^#^S©»iJi^S:^'rH*i?S)S o 

[010] mffi(DMm3izmz¥mftmm(DmMj3mz7Ti~r mT*%>& B 
[011] njg<z)^3 iz&&¥m<bmm<Dmm-%m*:7*?mT*$>z>o 

[012] ^©^J»3lC«S^#^«©»Ji^riSS:^-rH7?»«. 

[013] ^jfe^ffistc^s^^a^ssfjt^&^i-Htf&s. 

[014] mm<DBM 3 Ki^s^^fi^asjt^sr^-rH'r 

[015] Hi«4 IclS^M^^tHt'feS. 

[016] m&<D&1&4 fcffi$4M*#£«©ffi<0M£a* , *BT?&.5. 

[017] ||«(0^1fi5tc«S^^«©lS5t^fa{«:^"tHT?&*. 

[018] **©^JK5K:«*^#*i6*©«3a*aj«:^i-H*e**. 

[019] mmv>MM 5 jc«*4 s *«isit(z>iiijft^ats^'rHT***. 

[02 0] *«©«»5 t«*^#«:««©ii3t*ai=8:^"tH^»6. 
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